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:t«5fc5 7^t^I, i»S4tf 5:iii*,57^^ = /H 1 tllS^ttS £ # 

*Jfe57tt7f/H, gftSI:tt5ri#&57;vtu-/HS:«t t *fc, R 2 1 
£R 2 2 ItilillrftS £ £ as*>5##**««r»/dSLT fc &V> 0 ) 

[ 0 0 5 8 ] 

( r 2 3 ~r 2 6 it, tis^tts £ t »*>*%*m&fc*mm, mm& 

4rft5:iiifc57^t^;vi^$t. #> 5 V^H:, R 2 3 £ R 2 4 % R 2 3 £ SI a £ 
W/*1-$«*JK** R 2 4 £*a**tf + <5fc*j[S* % R 2 5 £ R 2 9 , R 2 5 i|b^ 

iits^iisf, *fcfiR 2 6 tat b **j*-*-5R*jk*#»*i,t\ a&26& 

[ 0 0 5 9 ] 

-«5C (3) fcfc^T, R 2 3 ~R 2 6 i LT, *#WfEfi7*=A-36 N t7f;H, 



(11) 
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[ 0 0 6 0 ] 

ft*!, R 2 3 tR 2 4 , R 2 3 ila^iltaiSf, R 2 4 iSa^i^t5i 
R 2 5 tR 2 6 , R 2 s £Hb£1#/i!c1-SKStK^, SfciiR 2 6 kmbfrMtfc, 

1 0 0 6 1 ] 

R 2 1 £ £ U« R 2 2 Httt, R 2 3 ~ R 2 6 fcfCiBLftXOit, * * « ^ , * 

»*'*«07^^5*ifjb-5TtJ:^ *fc. R 2 1 tR 2 ! #g^lTiISI:t 
■t-5 ^ i 3lSfc5#**K«*»J«LT^-C J: < » £ L T (3 , ^n^*f-v 

LP, 

[ 0 0 6 2 ] 

R 2 1 ~R 2 6 T** = /u** 7 

tt7f/PS t R 2 1 t R 2 2 #»*LT*i«t5#*«*, 33 * 

, R 2 3 ~R 2 8 , «a*tfi:Sb%i^t5KgSfi^S*?^fc2£t±i^^Ut 
#*"f 5 - tiSfeSMSi LT!i. WHUKHSiSftfePa*. 0J*tf, ^n^ 

y £ , ^7J-*7?;i, # # * tf ft s . 

[ 0 0 6 3 ] 

R 2l ~R a6 £>5*>'>ft<i*>io;a^ 3mu±<D%&te% {%%m$kte& 

(Tg) «S±#t5fc6ffiLV^ t R 2 1 ~R 2 6 ©5*>^ft<ifclOiSS % jS ^ 

m * ft-t z z. h & h z y ~ i- > h y^*-e*»s»^, rftfcJgp-cflsKSftfca^oBli 

[ 0 0 6 4 ] 

-j^sS (4) ft 3ft Toil 9 T?*>5 e 

[ 0 0 6 5 ] 
[ft 5 ] 




[ 0 0 6 6 ] 

(-»5fc (4) tf, Ar 3 1 ~Ar 3 4 fc, ■ 3 £ fc # *<5 *M 

ftis»-c**ft« 2fl5©a*ST?*)«. 

[ 0 0 6 7 ] 

-Ar 35 -, - Ar 36 -Ar 37 -, -Ar 38 -Ar 39 -Ar 40 -, - Ar 4 
1 -A r 4 2 -A r 4 3 - A r 4 4 - 
[ 0 0 6 8 ] 

(SCtf, Ar 3 5 ~A r 4 4 R»Sft*rt«!S)5mB:S~60air#K« 
ft*#&, *fctt#* Be* *?cl4 2~4!S§£Sa>feft52ffl©g&3t-ro ) 

) . 

[ 0 0 6 9 ] 

-KSC (4) fciSPT, Ar. 3 1 ~A r 3 4 li # * Ifi Se £ , Klf|*Sr#1-5ri:^fe5 
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£xf%mm&m&&k uts, (3) k^^sr 2 3 ~r 2 6 ®«h 

3ft -To 
[ 0 0 7 0 ] 

-Ar 3 5 -Ar 36 -Ar 37 -, -Ar 3S -Ar 39 -Ar 40 -, -Ar 4 

1 -A r 4 2 -A r 4 3 -A r 4 4 - 
[ 0 0 7 1 J 

Ar 3 5 ~A r 4 4 tt, * * » ft , MSilS-i^feS* *«C5-6©#**SflS 
?4IolMiUU, -ft* (3) tfcttSR 2 3 ~R Z 6 oflUtftffcS^fe 
I 0 0 7 2 I 

Ar 3 1 ~A r 4 4 ^ ft S : i 4 s 5 1^1 i tt (i, M *. If , ^O^IS?, T A* 

, 7^3^i/S, 75-*t*vl, 7;^;^^*-/i'S> 75 FS, 

Aft**ft£, as J: *>tf€>*i$. =: ft fo © 5 *> , ^Bf^H, T 

***** T*=x*->X> #*jKftft***£, LV*. 
[ 0 0 7 3 ] 

SRfttiSllflStftfltSOt, %-m®micM% L^t^h <D«£ «l*tt\ 
-tt* (l) t?£ £ ft Sit 2-{fe*5±U<2' -fitSftSiSrttSrtCJ: 

, -itt* (3) Mb «» fcUb t»'fl'+6*»»t#i-«C4:*fc 

5 ^ #■ i/*«#te*S^t\ #**3£## t 5 i £ 3* T # 5fcft> &#]^<D& 
Wtt«sSi< 45 t#A.fen«. -«* (4) X-$:£ti%fc&®vm& , JS^gLiLT, 
-Ar 36 -Ar 37 -, -Ar 38 -Ar 39 -Ar 40 -, - A r 4 1 - A r 4 2 - 
Ar 4 3 - Ar 4 4 © ^ -f *t © S * L , # £f£ « K « & £ £ * 1" 5 ^ £ K <fc 9 
, fa t*lfc#^ffi« £ ft*fc»**tta««±1-a feft*. EP*>, Ar 3 6 

A r 3 7 , Ar 3 6 - Ar 3 7 W© »*fc#LTa-ffi KB*** 

± 5 , Ar 3 6 i a r 3 7 fc#H-¥iiirtfc#S:*T, iatixfcBlllcfc 
[filitS. Ar 3 8 fc A r 3 9 , Ar 3 9 i: A r 4 0 „ Ar 4 1 i A r 4 2 , Ar 4 2 fc 
A r 4 3 , 43 irjA r 4 3 k A r 4 4 |CSV>TiW*tfc5. 
[ 0 0 7 4 ] 

jETLSA • fft^tt*t**£: LTtt, (1) „ (3) *3 i (4) * ft 3 fc-fr W 

tt*^t»©fl3'e>*as3WfflT'r«"e*)5. t ©<fc 5 ft^&^fci©^® t uxa, 

09 * tf* 1, 1-tf* (4-^-p- h^V75 / 7x^;v) S/*n^*lH/*©B*SF 

fKi75^ a= y h Ufc**8l^7 5 ^flS-fr* (WHIIB 5 9-1 94 3 9 3 

) ; 4, 4' - If * [N- (1 - t7f;l^) -N-7x-^7 5 /) tf:7;t~A<T*ftS£ 

?y (ft|f 5 - 2 3 4 6 8 1 fa|) ;> D 7 a = A"< ^ -tf f CD fff *S ft T * * — 
h*I*tt5ffKM)7?y ($194***4, 9 2 3, 7 7 4 *) ;N, N' - i> 7 
i^^-N, N ' -tf* { 3 - ^ f-*y s -A-) tf7^-A--4, 4' -^75 V^©^ 
*«|5?r5y(*a#ffJg4, 764, 625*) ;a, a , a', a' -r^^f* 
-a, a' - If * (4-^-p-h!)^7U7i = ^) - p - * V > ( # W ¥ 3 - 2 

6 9 0 8 4 HI) ; ^ift t L-Ti*«ll:jf »*4 7 *=^7 5 (*■ 
¥4 - 1 2 9 2 7 1 *43i«) ; f v = *& lz * « & * T 5 ^ * # $ gScfl g & L fc ft * # ( 
»l¥4-l 7 5 3 9 5 *>£$&) ;^f^It3Sf#S7^a = 5/ h £ 51 ft L 
#*S?7 S > ( ifc |« 4 - 2 6 4 1 8 9 *£f&) ; ^P^«S-ft5fSi^7^ 



(13) 
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(»I¥4 - 2 8 0 8 5 1 H») I 1-*"7 3*T?^»=y h % L 

fttO (t«?4 - 3 0 4 4 6 6 f^i) ; f i T ?y (#1? 

4- 3 0 8 6 8 8 ; ^<^^^7*=^ft*«f (»H S P 4 - 3 6 4 1 5 3 

; 7**^lT3«7^tltlfcfe«) 5 - 2 5 4 7 3 #^$l) ; h S 7 5 

yjt^fe (#»5p 5 - 2 3 9 4 5 5*&tt) ; IT X i? V V i? * T 5. S \? 7 * - * (4»H7 

5- 320634 ; N, N, N- M 7i=^7 5 (f»¥6-l 9 7 
2 ; 7 * 7 * if" ^ 5* 7 ^ 7 - 1 3 B 5 6 2 

; i?7 5 ; 7 * ^ ^7 1 1 y t- !J (#Mf 7 - 2 S 2 4 7 4 ^'i*) ;t 

HHf 2-8 1159lH«) ifJfJ'U* (*Bm4, 9 
5 0, 9 5 0 f&«) ;'/7t^«*ft (HB¥ 6 - 4 9 0 7 9 *&«) ;*"r? 
yitfr (#H¥ 6 - 2 5 6 5 9 ;+^^JK^ft#**a**tf6*I-fi. -^6 

©ft^-^itt, IJIfffl^TUta, fcBfciSDT 2«#Jb*»-fr L-Cfli^Tfc J:^„ 

1 0 0 7 5 ] 

i#o»U^#fliltii, CUTofc^fcasfcrj' ^5, **7-f J^, 5 

, 10, 15, 20-?h77i=^-21H, 2 3 H-!tt/V7-f !) ^, 5, 10, 15 
, 20-Tf77^-yV-21H, 2 3H-#/l'7^ U ya^A h (I I) , 5, 10, 
15, 20-7^7:73; - A- - 21H, 2 3H-#A7-f !) Vffi (I I) , 5, 10, 1 
5, 20-xh77i^>'U-21H, 23H-*A-7^yyi» (I I) , 5, 10, 1 
5, 20-f l>57s-*-21H, 2 3H-#;l'7-f!)y^ti'n (IV) tf" * K 
, 5, 10, 15, ( 4 - y 4? A> ) - 21H, 2 3 H-**7^ J ^ 2 9 

H , 31H-7?B ->7 = y« (I I ) 7 * B f7~^Mtt (I I) 7^B->7 = yf# 
J'7>BJ/7=i'*+ , /^^*«/JA7;n*/7syft7*n , /7sy| (II), 4 
, 4' , 4' ' , 4' ' ' -f h57f-29H, 3 1 H - 7 ? n J'T = V *#|ilf &ft 
5. 

[ 0 0 7 6 ] 

**/*;yyMfli«)4«ll#H-CIJ, Miff. TE-ISS; (5) T?*Sft<5*©#* 
If £> ft 5 . 
1 0 0 7 7 ] 

lite] 




[ 0 0 7 8 ] 

(5) A r 2 1 RWAr 2 2 ft, i4 LtIIS4:f f 5 

/NP^yjg^, T/V^/WS, 77***1, 7*^r-M, TA»*?^I t f7;S, 7 

5/ 36, 7SK2S, 7^*S, 7* = *^**# = >H, **#*WH, 7 

1 0 0 7 9 ] 

R 1 1 tR 1 2 , R 1 2 tR 1 3 , * ^ tt R 1 4 tR 1 5 i ttlt** LT^Tt 

J: < , *fc, R 1 1 ~ R 1 5 OV^fh*>*7A'*^S, 77***i, 7/^ = *S, 7 
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[ 0 0 8 0 ] 

Mfi, 7/V# D T/U* y ±StfeJR, Sc, Y, V, C r , Mn, Fe, C 

o, Ni, Cu, Z n , Cd, Al, Ga, In, Si, Ge, Sn, Sm, E u £ 13 
Tb^tL, 1 tt 2 A» fe 4 *Tf©«E»Sr*i-. ) 
[ 0 0 8 1 ] 

-JRSC (5) "!?$^5{^i«Iff^tLTi4, *©± 54tO«**«f fen5. 
[ 0 0 8 2 ] 
I ft 7 ] 

w 

[ 0 0 8 3 ] 

tfs « -ir* * >m&mif feftS, r ft fe WIEJL&A • *S S W W # ^ ft 

tt, 2, 000**1. «f«L<ttl, 8 0 0*1, iJfftKttl, 2 0 0 *» 

s {&L, igfif, 5 0 0 K1, #* U< ft, 7 0 0 KJ;fjb5. 
[ 0 0 8 4 ] 

tffeftS. **^JtLT, STO-KS (I I) (I I I) -r?35$ns«3tfr^ 5 £ 

[ 0 0 8 5 ] 
[ft 8 ] 




-(■0— Ar 45 



/Ar 45 — O — Ar 47 — X — Ar 48 -^- 
N — Ar 46 — N ' 

R 3l/ N R32 (H) 



[ 0 0 8 6 ] 

( (I I) 3£f>, Ar 4 5 - Ar 4 8 ft, #*3*£l,TE&S& ; f1-5;:£;$ s &S2«?> 40 

ffSSI^SL, r 3 1 ~R 3 2 tt«gUE**T* r i as&s ii«f«Sl*SL 

[ 0 0 8 7 ] 
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MS 9 ] 



0 
I! 

-C- 



[ 0 0 8 8 ] 
[ it 1 0 ] 



10 




(M) 



[ 0 0 8 9 ] 



( (I I I) 5£* s Ar 4 8 Iiili4'tt5:i:i!fc5 2f©^flil^*t 1 Ar 

-«tS (I I) £ *5 ^ T , A r 4 5 ~ A r 4 8 it, *f * U < » «-*»£:LTE&££ 

t t 2 fflro^^-tf^iS, t7^y|, T^h7-fe>^> *fel±tf7x^^ 20 

^*a**lf fett, L < I3> f^S^^if £3x5, Ar 4 5 ~A r 4 8 # ^ -T ft 

[ 0 0 9 0 ] 30 

R 3 1 » i. XfiR 3 2 t LTiJ* L < \Z, #*I4LT, f jlSlrftS ti#tfc57* 

= -ryf-^m, 7^ni/H, fy^/i-s, nirj>jn, tfy^A-s, 

fctt If 7 ^ = ;V£-T?fc <? , ±D&*L<i4 7*=^STS>5„ MliLtli, Ar 4 5 
~A r 4 8 |c*stJ53!r*SHI**L5a«tL,T, KiiLtlt i|fflS«Sf If f>^5. 
-«* (I I) -C*£ft5JS 3SU¥ffit LTttSMUtt, ^Ffe 

(Polymers for Advanced Technologies, 7 
3 1 1, 1 9 9 6 ^;#M¥ 9 - 1 8 8 7 5 6 f&») IE H * 3 ft T V* 5 «8 

1 0 0 9 1 ] 40 
-ft* (I I I) fcljS^T , Ar 4 9 it, til*ft5r t^l>5 2*©^fSESI 

^-7*=^**a**(ffe^5. *fcs fimSfcbTiS, Ar 4 5 ~A r 4 8 tc * ft « * 
#»«*s*b 5 5Si U, ffift LfcS t # © * a* ¥ W ^5. ;:ftfc<©5*>, »H 

< i - 3 <dt;v* frm&mtf &ft. »k# * l< ^/uafias^tfbns. 



/H, r^hy^i, try^/w®, hyT^A-a, ^7^;H, *;*tj^i, 50 



[ 0 0 9 2 ] 
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jvm, *~Asmm&mif e>fts 0 if^iHta, -jsa (i n ©Ar 4 5 

(I I I ) T?*S*bSfl5#«IC*^-t\ A r 4 H'itFAr 5 0 ijS^fntll 
*t>#*L^. (I I I) S 

1 0 0 9 3 ] 
[ ft 1 1 ] 

n Br — Ar^-Br + Ar 50 -NH, ► — Ar 49 — N -A 

Ar 50 



[ 0 0 9 4 ] 

#**=*r 5 y m zmmt LxttsiEiL&A • mm^unt ub, ^t© 

-tt* (IV) sy (V) T?«$tL5*ifiS:#-f-«i»5 igU^ffit Lttt 

[ 0 0 9 5 ] 
[ ft 1 2 ] 



R 33 R35 

R 34 Ar 51 
a£ Ar 53 



(17) 



[ 0 0 9 6 ] 

A r 5 1 fttftllrftS :iiS&52ftOffilfI*^L, Ar 5 2 ~A r 
8 3 tttiliSrttS^HSfeS li^^f^iSt^L, R 3 3 ~R 3 5 tt, 
LT**Jff*. /nb^^W^, 7;v*;H, T*a**>3£, I«S*tt5 ^ t#*>5 1 

[ 0 0 9 7 ] 
lit 1 3 ] 



-f-O— Ar 54 Ar 55 — 0 — Ar 57 — Y — Ar 58 -A- 



Ar 56 



(V) 



R 36 ' N R 37 



[ 0 0 9 8 ] 

(5£>f>, Ar s 4 ~A r 5 8 » , 14 IT tlilf t 5 : 2 2 tt©f SI1 

[ 0 0 9 9 ] 



(17) 



JP 2005-93428 A 2005.4.7 



[ it 1 4 ] 



0 
II 

-C- 



[0100] 

-ft* (IV) CUB^T, Ar s 1 ft, L < tt. #*«»*Sr*i-5wi!iS*>52 

Tft, fllfctf, ffi5£ L£-fl&^ (I I) <£> A r 4 5 ~A r 4 8 |Cj3tj53!r#R«*S*U5 
i LI, 1ISaLfc*i:B*o*as*lfbii. ff* L^StMfTfc5 t 
A r 6 2 & A r 5 3 fcLT, & * L < i± , # + ifiLT7xs*i, T 

yhv^m, M7^i. f 7^^!, */*in>7>£, fx^^S, *s 

If, -** (I I) <Z> A r 4 6 ~A r 4 8 (CjJij 5^*11^1 L 5 5St LT, flfiB L 
[0101] 

R 3 3 ~ R 3 5 14, # * L < it , &*m&VX, # * K * : ^ n f IK ; * f^S , 

J&sS; (IV) tSJ ix5#3§tr^i3 ItttSft^tli, «*tf, WBB¥l- 

1 0 5 9 5 4 ^SKMiS HTV^gSf?*l«Sli5. 
-jR* (V) letter, Ar s 4 ~A r 5 8 tt % L < fi> #*i4ltfiiS*f 

0*L<f±-s>^yg|-efe5, fta££ Ltli > -«5*; (I I) OAr 4 5 ~A r 4 8 fc 

* T & 5 . 
[0102] 

, i"7^7US, 7VHJ/H, ey^/H« b!l7J>^S, ^5^1, ^Mf J/H 
, *fctt if ^ filtLtll, -«SC (I I) OAr 4 5 

* L^xtnat-tfcs. -asss (v) 3*1, 3^**14, w*.tf, iF&o*s (po 

lymers for Advanced Technologies, 7 , 3 1 1, 
1 9 9 6 ^ ; tHf 9 - 1 88 7 5 6 -§■<&#) (cHatS^-O^M"^***!,*. 
[0103] 

-JRSC (I I) ~ (V) ■C^$H5*3t0 5t.#f*LV^^£iTt^-r^ i fafcr^fe 
[0104] 
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[ flS 1 5 ] 




10 



20 



30 



40 



[0105] 

I I) ~ (V) O^T tlA>-vm£tlZmT&<0**tf ]) <*r-Vh 5 £ t L^iS, 50 



(19) 
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-«a (i i ) ~ ( v ) Tjti*is*ji*tt* s o^yv%^±. 7 o *^%Bt±**r 
1-3 - t uv*. w» j*#^fca*^*$jEaaA ■ -ft-&» + fc» 

(i i) ~ (v) -ejfSftiijStHfti** tt^Ttfi^. -J^s (i 

I) - (V) T»*S*i,5*|3ft4r*tffls£*$:, ttffl^Tt ftV*. -*S (I 

I) - (V) ©5*>. W(c*r*L<}4, -«* (I I) T?*3:ft3*!>KLl|ltt*fcfc3 

stress. rros^cDfcfec, *!i7^tvy, #stfn-A<, = 

[0106] 

L-Ctt, JttJ?T?>4l<!lx-f* (^^2000-36390^ 

;*Ptf = A'#^/<^-A', *!)7^^7Tf y (HHf 5-3 1 0 

9 4 9 f£$) ;#!)7? K (#IS? 5 - 3 1 0 9 4 9 f ; 9 If = A- h 3 7 * = 

*7i^ (H? 7 - 5 3 9 5 3 M$) ; M) 7 ^ = ^7 5 4 tt 5 S^f <tt 

!»¥ 4 - 1 3 3 0 6 5 ;|fS7^Htt5#!)^?!l h»#*tf 6> 

[0107] 

m*«fc**S JUS Lttt, hJ7!)-^*?*fl:#*. ^ 

n y ft & * , w^l, *a», rj-^TUirtP^yftAiict, rp-A-r 

[0108] 

S^gfttft^ftJ: It, Fny-z^^ift^ftiL^fi^ TE-»* (6) fc* 

Lfc***ft£*#*tf -flu* (6) -e**n-5*^»fls**tt» A-f 

5 e VKi:t?fc5, 



[0109] 
[ ft 1 6 ] 



Ar 2 ' 



Ar 1 
I 

B. „ (6) 



[0110] 

-«3t (6) fc jB^T, U < li, A r 1 ~ A r 3 tt, «■ * » SE , HSS^ttS 

r fc a*fc5 7* = /i'S, ■J-^^A-as, ryHA'S, tr 7 = = a-mo 5 * fcrs 6 II© 
$;vMig&g£;f 1-5 t fc # & 5 fx^^S, fy^A-s. FJr^i, et^a-s^ 

+ y*lH»A*»*©5*fctt6Jlll©*», *fcHtr*tb**2-3fl**XrJ t /*fcttE 
[0111] 

r©*5fc1tftSiL-Cfi, 09 *. If , 7?*fltf*o^py^Sf ; * ^ a- 

M©JK*R 1 ~ 6 ©itt#l*fc»#IS©TA'*-A'S ; tf-A-S^^TA-Jr-A-S;^ I- * 
J'J/KsA'l, s h A* 1 ~ 6 CS«*ftt±M©7/V= * f 

*;^-^S; h :tf*^£*ro#**l~6©S*4fctt£tt©7A'=**' 

I;7xM-y| t ^y^;vt*^Sf©7!)-;vt^->S ;i?^f;i'7^S < 3?** 
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[0112] 

roiSftWHiUT. Ar 1 JiSAr 3 ©S>4< '^y^S 
1 75^ A r 3 ^fJlt/N^hJE* ( ff« *3 J: IX/**: 14 a p ) ASjEOl^^tit 

riiao, ^nfeoft^-ftomT-a^ttiPflii-***. *fc* Ar'»SAr ! «n^ti 
5 r i as & b fe # * u ^ . 

[0113] 

-«* (6) **3ii.s*!S'*fc**«>#* (i~3o) tarc^tis, 

r ft & K Rft-t- 5 t> © t? fit ft v^ 0 
[0114] 



(21) JP 2005-934Z8 A 2005. 4. 7 

[ ft 1 7 1 



~(o), 




& 




rt) \F F /3 \CI CI /3 

(2) <3) 

V 3 C CF 3 /3 \NC CN /3 \ F A 



(4) (5) 

/NC 




fOH. b -(O cn ) 



0) 



(7) 

NH 2 > 



do, . (,1) OT 

B -fo-) 3 °4cH-4 -{oh. 

03) (14) (15) 

[0115] 
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(30) #l2OO 4 - 6 8 9 5 8 f(O0!afgi (0059) «©*t»K:|E«<S*l,T^ 

[0118] 

[0119] 
[ ft 2 0 ] 




PPB PNB 



[0120] 

(30) #«2O 0 4 - 6 8 9 5 8 fW^HStf (0059) M©*«PK1B*£;h,T^ 
[0121] 

[0122] 



(24) 



JP 2005-93428 A 2005.4.7 



[ it 2 1 ] 



NC^CN 

NC CN 
TCNE 

NC CN 

Nt W-<c N 

NC CN 
HCBD 

NC CN 
DDQ 

vn. 



SOgH 

PSS 



nc w cn r=\ ) — ( 

NC 



TCNQ 
NC^CN 



CN 



TNAP 



NC CN 
HCTMCP 



Fe I PF6 
[FeCp2]PF6 



SbCl6" 




TCQQ 



NC >— <. CN 
F F 

4F-TCNQ 



Ce(NHa)2(N03)6 
Na2lrCls 



TBPAH 



AgBF4 
BF3 



lnCl3 



12 



FeCl3 



GaCl3 SbCIs AICI3 



[0123] 

% w ± , ^ * l < f± , i * /v % & ± r* & s s -ta l a ft , lOO't^HT, SJ * L < ii 

, 4 0 * /V % ^ T T? £> 3 . 
[0124] 

(coV^TK9!+5. IS 1 (a) -0 1 (c) tt, *3H«S«)^lli s affl 

01 (a) ^^fcf81W)t#^l 0 0 a f± , IfilOli, 
«*101±K*»aiJ*lftll«102i 1 I?LSAB1 0 3i, 1 0 5 £ , ft 

H07i Sr*1"5p 
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10 12 5] 

iioii:^^njB^»*i:it. m*i o i *> Hmxttnmzmm tt * 9 = >m 

[0126] 

0 2B, 1110 ^fcRW&iT-, EWAil 0 3 

,v y 7- y v5©**tt*£?-«P* s #tf'&*i*. 1 0 ffi 
* Stioi ±~©***# P^, ; Mmv&mwu*. a *fls«*©* 

o i±fcjt»*«tta**ii*»jSi-s#* ;I*10 l _kfc**tt»#**tt***-*- 

0%&Jh-C&$::fc;S s #*l'^. 11102©?^, i§#1 0 0 0 nm£tT, fr*L< 
S 5 0 0 Em£lTffe^ Iff5nmKl, jfH< ft 1 0 nmSi^feS. 
[0127] 

jE?taASio3f±i5&ffiio2o±fciettbn, ff*u<«s #£JS©Masjiffl£*i< 

S *JB^-C* »5fcKffiifcfc.fc 5 JBfftSfuS. JE«AJil03B 

ftSnmEi-k, # * L < tt 1 0 n m K± T? *> 5 . fiU » # » 1. 0 0 0 n m SL T . ff* 
L<tt5 0 0 nmKT-e*5. 
[0128] 

« % 1105li, jE*Li£AJil03±K:lSn*&*i, «**r**&nfc«*W(-*sv^-C|ft 
ff 1 0 7a^aASHfct?t3E?L^Afl 1 0 3 ftfcjE*Lfc«i*± <Stt£l- 

, ^o, J: 0 J: < »*-*-5*r**e>*J*3*ta. *ft«105*»rt 

IHTtt, 8-tKfl#f 3 f-'SJ'OT^? = n*#*»4I«*. 1 0 - fc K n * 

vxy^ [h] y >-©&JK$g#, tf * *^ y A"*v* f***, ir* * * >» *7 !> - 
*£©©#*%#****;#» (p-y^uve-wv) * # y [2-j*T>*f-B- (2 

- 3i*-A^ f) -1, 4 i^tf a vi/] . #y ( 3 -7^*A-f *7 

X # as ^ If b H 5 . 
[0129] 

#&gt^*, *n*lfti^Lt0. 1-1 0SS% K-/t5^ti5, **©?S5fe 

3 ±fc, SSlfSXttSSSIiSI'iO JE7L&AB 1 0 3 ± fc feft b T £ 
. :0i 5 fcUTM£;ft-5$i§*» 1 0 5 OBilt, ffl#1.0 nm£t±* &*L<»30 
»nifil±T**5. ftL, I!| 2 0 0 nmKT, »* t< ttl 0 0 nmftTTfc*. 
[0130] 

11107ft, |g^Jil05fc«^traA-r§^S«J«r*fc-r= 6ffil07HTffiH 
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$ & 3 0 ^©i«t©fc»fc» 7^?=?A, * , A . - y ^ , ^ n A . & , 6 & © 
SbC.11107 fcSSftB 1 0 5 iO#BtL i F, MgF2, Li 

2o%<Dmmmmm mmo. i~5nm) ^xtKiti!), 

[0131] 

HI (b) ft, a^£M»ft***RW-*-Sfc*«>B|-r*>S. El (b) (c*£ftfc 
^SSSI^ftflf* 1 0 0 b ft, **©»ft**4:flJ:**Sfc»^ ]E Afi 1 0 3 t 
JBJtll 0 5tOKt]Eli2il0 4aS|lltb*l, *<Dffi^Bft, 01 (a) lH^bfc 
#*«ff»**^100afcW#4«J«lEr*i-5. I?LiSI 1 0 4 ©W^i Utt, 3E 

i:iil?*«*f»-t?*5r t aJjSJB-efcS. * © fc * tt , W *Wb*r 3 < 

)|l»C»4Llc<V^ta««*S^5. **«105iilt»»-r5«Tf*>5fc»H: 

Mitels i o 4 5 ijLftA • t trtt, £ft 

5#***38**^ffla*«»=*tJ53E?LffiA ■ * iStttt » fc b T b fc A:* * fc Rl* 

*»/ e>ft*. lEftfs&B io4it r ft &©**,£ a • usttt^** zuxmmmx 

MiSHc J; 9 iE?L&A« 1 0 3 itHlt 5 ^ i t i 9 © i 3 b 

£ft5jE?Ltt'&JI 1 0 4 ©SUffft, IflOnmEli, #£b<ft30nmT?fc5 o fib 
, »#» 3 0 0 n m£AT, ff * b < ft 1 0 0 n mSlTtb Z>„ 
t 0 1 3 3 I 

bi ( C ) ft, a*£M»***©te©***«*RHi-sfc*©H-cfc5. 01 c 

c ) fc*Sftfc*««#3S#** 1 0 0 c ft, 1 0 5 fc mm 1 0 7 toFits^i 

BJlloeasKtt&ifc, -?:©{il©Jf ft^ 01 (b) OObt 
1 o 6 KJB^&ftSfls SiiOTHOl? 

^Htli, ®l*ft, 8-U'P*V*/5l'07A'5sj'AlH|!, a-^^^r^-^fS 
»#Xr±*ftfe**3 > ^ ^ y ( P MM A) *©»1BK:£K bfc*, 7 

h p y ^ft«# t 2-t-y^/l'-9, 10-N, N' -v?i/7;7^H/^^5 
nat**ft***K-fb'>3 =»^« niiiiftM, nSUr vWfclEMa^tf&ftS. 
Sffjltg 10 6ORIS, I»5 tt mKl. jf S U ft 1 0 nmSlitfcS. fib. Si 
#20 0nm«T, ^*b<ftl0 0nm^TT?fc5<, 

[0134] 

ft, Ell (a) -HI ( c ) b 1 0 0 a ~ 1 0 0 c ft, 03s© 

t> ©iCjigJt £ft 3 *>©"?« fcV^ 01 (a) -01 (c) ^ b fc t> © fc ft £ © 

*£ ItlOlitltlO?, H*® 1 0 5 , I?LiAil03, W102 

©jmcai-ta^ttwii-efcs. *fc* /i>fc<i:t 2 *©»«©« 
5 ^ ^FrtiTfos. hi:, e^s-a • *3Stt*t»fc 

*tt<fc*#fc 5*1*, »«1 0 2tSt5lWAH 0 ST?fcfifc«tt*<, 

III 0 2 tl3feil 0 5 fc©BteRrtfeft-CV^fttfA<, # , IJLftAl 1 0 3 T* & 
5ifc*(ff*b^. *fc, 01 (a) -01 (c) fc*bfc#*©innc, ftioi^ti^ 

[0135] 
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9 j*j*Lfc*j iooa ~#m&Rmft%? 1 o o c ©«at# 

ftiEo^-cRHts. 1 o o » -■•♦mm*** i o o c t*\ ski 

20±®(c, EJL&AS 1 0 3 ZLXflETLm&m 1 0 4 < t fc 1 M £ > 

^jgfflS^SETLftA- • ******* 
fe*fc*ffl^fc»5*«*asfc.fcU»a^ ^/££ft£]E?L£Afi 1 0 3 & tf/XttjE7L*£i 

ino4oj:iK, M^mmmxitm^mmmic ± ??s^si o sti^u i^^n 

06«sJL l o 6 ±fc»* l 0 7 - t (c J: 9 10 

[ 0 1 3 6 I 

a*, e&sa ■ ii^ttttflRtf/xtt*****^*^"^ 

**UTfc;fiJtt, BP*>, 2 4 ft »! # 

|*J , # * U < tt , WKifSKtt. 6 ■* IH £1 1*9 » ^tr^a-hS*^* 

y ^=i-- hfeSoSsSMifefcJ: 9 »«i o 2±£ML, laftAH o 3S 

U<iE ?L i£ B 1 0 4 <P '> ft < i: * lfiSrffilStS, 
[0137] 20 
3E7L&A • IliamWtfaiJVXtt*****^*********^ 33 ^' T * =» - 

&A ■ • fty? A* (- ©?S>#A'*Jita*jE?Lifc*Wtt • jEJLIfeii^ffi 

&T6]JL£-£5) £ t fc # hi. rfifco, SHfcSrgtt J ?>1-vMt£fee>£JSt-«fc 

m*«L, S«EO§#SStt^ftTt5. IE7L8-A 
• fc**£*«Hfc£*i *ttfc*Stt20*IW«rt©S«*fll^fc 

ISSRiSlCi^ETLaAll 0 3St5iE?LaAJSl 0 4 <7>4>ft < fc %> Hil^t5^ 30 

fflSMS*^ 1 0 0 a ~ 1 0 0 c Sr»a-i"5-f:a s T?*5. 
[0138] 

[0139] 

*fc, las* ■ aiamtttfatf/xtt^astefc^wfcs&ari, i*««st;s 

[0140] 

. in jETL8=a • lii£te*mz>#7 *m®M.T g±0i 0 Tc^iiM-e&s r t 

© ft Sfc «>, I TO»OM1 0 2 0*BtSKIlHt8*fff*"»0»#OHI** 
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immm] 

[0141] 
[0142] 







(mmHg) 

(MM) 

CC) 


(U90 

(JBiSia*) 
CC) 


(mN/m) 

(«i£»«) 

CC) 




213 


0. 27 
(25) 


0. 072 
(25) 


35.4 
(20) 




154 


3. 54 
(25) 


0. 10 

(25) 


34.2 
(30) 




260 


0.01 
(20) 




38.4 
(25) 




156 


5 
(25) 


9.5 
(20) 


34.5 
(20) 




202 


0.34 
(20) 


(25) 


41 

(25) 



[0143] 

3tr?*aE«±fc-fJ'S ? **-**BHfc« (ITO) l^ftRIrl 2 Onmilitfcfe 
co (iJ^-YT^ttS ; 1? ^-A^Kfi ; US 1 5 Q) ftv Tthyfg^Sift 

ffifrfcfr-afc. ftt::, i©^7^Sffilt, KT^«^5C (PI) ft 
? (*it##. Mw= 2 7, 0 0 0 , M n = 1 3 , 000) t S ^ ft ^ teflS £ * t L X 
j)PPB (tris (pentafluorophenyl) borane) tft^Wi" 
5 & ft, Tf2<9&#"?* fyn- h Bl»3 0 nm©*e-ft»Kft»*Lfc. 

h 5 0 

[0144] 
[<K22] 




[0145] 
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lit 2 3 ] 




[0146] 

mm 

x tr-*-|SlEi$M 

Kft*# 



» a * » ^ * 

1 5 0 0 r p m 

6 o # IB ira f» # * 

[0147] 

(3?J6 0j 2 ) 

(PI) jfctf«*S*ttfc6*fc LTOP PB fr^+SlftJfclbStffcTEWfttt 

fc. :©i*Oi«*tttt, «23t, lf*f«£6 0%T*foofc 0 

JETLffJ&ffiif&^l. 3li?i/m«m»0. 13ii% 
^ ftmlslc 1500rpm 

^Ert@tftW 3 0& 

[0148] 

(XKM 3 ) 

HUM l fc:*s^Tttfli Lfc#7*M-hK, **« i * j; 5 , ^T^^iS 

atHi) stft?sstt<i:^iiHT, 2004-6895 

8 &<Dmmm&& (0059) *©*«pkm*;&th*, ttA-i©^ *>\t*&m* 

fc 0 *fcr^3-htt***-efTofc. r ©t SS231C, tStIS5 5 

% T? & o fc . 
[0149] 
[124] 



(H1) 




[0150] 

ttttttftK SE *6 36 *f » 1 - 2li%/€?§?ttft^ft0. 2 4Sg% 

* f -tlSit* 1 5 0 0 r p m 
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1 s%M<omm&m 

[0151] 

atvtm 1 ) 

mmmi tmm^Lx , iEn®m&H6&* (pd it*g«te-^ t ucpp 

B Sr^*i-5ila^ft^^^TE©^#T', _hSEg«±te* > => - h Lfc 0 * tfv ^ - h 
a^nntrofc. iOi^M^#tt, I£23t, }|tS«6 0%T-S.ofc s 

jE*L*fta£ttig#* 2 li%/tfg§tt(^^ 0 . 2H% 
* Vi-mmWt; 1 5 0 0 r p m 

6 o#K©M8$ 

[0152] 

^fegS^ftfc. r©IHt Lt, *iBH*a«Kv^ K ±«»l«v^y ^^5F Ate J: 916 

»te*ffflu, iK^efkbfe^i&jis. 

[0153] 

(SJ6#J 4 ) 

01 (c) K*Lft#atff***f 1 0 0 c ipjftftiiiatttstiiffa**^ 

^7^S«±te>C^^^A.^XK{b*!j (I TO) 9N*ttflt'tr 120nm*abfc'fe 
£0 (i;*rf y^fti ; tf If-AjJtDlft ; i'-hftjtl 5Q) * an a> 7 * h v y r i 

V1t. /<^-y*jjlLft I TO««t, 7thy|:±5SfiHS^, fcfi* te £ 5 -f 

ft-f , Hife^ 1 iE?LttSttiei^^ (pi) &tfm^g^eit£i& 

HTOPPBttttfil*****. fcW-*#tf±El TO#7^1Si 

Plfya-H, KJ* 3 0 n m ©*- 4 3E& Ufc. 

iScte, jEa^Ai^m^^ii tfcSte%K^^*isap^tes;s u sso«#«»ttiGi 

MV^KiDliofcl, 8IrtO*a«#2X 1 0 - 'Ton ( ft 2 . 7 X 1 0 ~ 4 
Pa) fitTte*5*T?«fl:** h 7 y fc VT' Sr-ffl T #ft U , Stftt 

El^fct?? y * » A* y # A ft fc fit T © * M (H2) K*t**K7 5^ft^» 
, 4, 4' - tf .x [N- (9-7i-tVf 1 /l') -N-7x-*7?;] ¥ 7 Ua & 

LtSltfTo fc. $i^B#©J?£«!2 1 . 3X10 _6 Torr 7X10' 4 P 

a) , l&^iggi* 0 . 3 n m/lfrT, BSJS 1 0 0 n m roK* iEiaAI O J: (Ctf L 1 1 

[0154] 
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[ ft 2 5 ] 




[0155] 

. t LT , EUTClSS (El) C*t7/V5=!?A08-t Kn 

P Al (C 9 H 6 NO) , K fls£-*> LT.fil TO*** ( 

[0156] 
[ ft 2 6 ] 




[0158] 

2 8 2 - 2 9 4"C©ei> ft £ • (Dl) ftltlil 5 0 - 1 6 0 TC ©ti -CSJi L t 
. 3X10" 6 Torr (» 1 . 7X10 _4 Pa),T^S;=? 

A08-tFB*i't/!l^*«>iSfi4B<l- 1~0. 3 nm/»t, I«^Sii2 
§24ttfcot, JSlHt, HI30. 2nmT?ft^fe (Dl) 2* St ft (El) lc » 

uo. 6 mm% K-^s»tfc»*Jia*#b*tfc. ft-^$> (dd ©in^£#it 

T^?-^A©8-t K o * / !J V$gftcD^£ 2 8 2 - 2 9 4t;©ttin?ilK1M 
IPL, mm 4 5 nm<D«*»a!Ji£&SrUfc. Ctf>i#w£sgg»l. 3X10" 6 To 
rr (mi. 7X 1 0" 4 Pa) > IfSIItO. 1-0. 4nm/»t, «if*llli2 

[0159] 
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O* h yJ7b i±E3?-T5 J: 5 lc**fc*#S*-c. ®<Dn&M%mW ft left* U , * 
ISIte^iklLtgf rt©S^a^2 X 1 O" 6 To r r ( **J 2 . 7X10 4 P 
a) E*Tfcft5*-t*$^Lfc e ISt It, jfei\ 7?ft!lfn (LiF) tr^y^x 
i'*- h fcJH^T, MS* 0 . lnm/^ 0X10- 6 Torr (M9. 

3X10" 4 Pa) T* , 0. 5 nmOKf •eH3tiOlCl^Rtfe t £fc £ , T^S^A 

6 Torr (fel. 3X10" 4 Pa) T** 8 0 nm©TA'$ = £AJl*#J*LTl9tf 

2mmX2mm©^^ X © B ft S SI SB # * # 1" 5 W^S # 3£ « M * ^ s # b ft fc . r ©Iff 
©$3t#ttJrS 2 IC 

[0160] 

[S2l 







m % n m 


250 
(mA/ cm 2 ) 


100 (cd/m 2 ) 


10, 000 
(cd/m 2 ) 




(cd/m 2 ) 


(lm/W) 


issei®E<v) 




31, 400 


7.6 


4.3 


12. 1 




28, 600 


8.8 


3.6 


11.1 


it$£#il2 


36, 800 


7.4 


4.7 


14.0 



[0161] 

* 2 tt, iI®M250mA/cm 2 d & it S M M C*fi : cd/m 2 ) , « ft * 
Sl00cd/ m 2 t*;it5«fa$ (¥& : lm/W) 25: Sg ft ffi i£ (*<fc : V) , US 
3t8Sl 0, 000cd/m 2 fc*3tt5»ft*ff (*tt : V) © £ £ * *-T 0 ^ 2 © 

[0162] 

(HM 5 ) 

§lffi#J 2 t Pi^^SfjEEaAI^it^Itfcili, *l«4iBi«i*»i:lT 

eii (c) K*i-#mmxx%** 1 o o c tmmitm&*ii + z>*m*9i-9&%m?i:# 

§gLfc„ r ©Pit^f- ©38ft#ft 2 KiSi". *2©IS*a»6>, tea^-cisai s^o&isft 

[0163] 

(J* KM 2 ) 

IJLftAII:, !E?Ligi&ttiiJ#? (PI) Xfftf**ttft^*i:l,TCPPBt*t 

(^l-c, hi (c) o o c 

**fc#SLfc. ft*, IE ft £ A® ^12 3t, #J*tS&6 0 

* 5 , 8*feUT3 0na<D»*«)«-4fIi«Hbiit, £ © * ^ © IS * » tt £ * 2 |c 

M^mmm 1 **%/«*s**fefl;a* o . m« 

* tf-t-@|B8fc 1 5 0 0 r p m 

* ^^-EteBtK 3 0 0> 

3E2 ©3gH± 9 , ^©*^|C*iV^-Cti, 3S3fc»AlO. 0 0 0 cd/m 2 HtlltSIS 
[0164] 
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(mmm e ) 

mi (c) fc*Lfc#a«M***i o o c 

&1\ aE*«4 m*ft*te-e, i«/<^ay^uiToif5xitiK, mm 
&\3 kmm<v%mi££t)mMt$tiit, (hi) swt^ssttftfriHT 

^I 2 0 0 4 - 6 8 9 5 8 fro?^itti« (00 59) i©* t KEt * ^ 5 f ^ A 

Rff 3 0 n m ft *-f-*3EJLftA*«r»J*Lfc. 

[0165] 

g^yyiaDtTofcl, ltC3WlSS)i ! 2X 1 0 _ 6 To r r (ft 2. 7X10 4 
Pa) glTfcfc * ST?«#M h 7 y ^*r**.fcttlt«>K^^«rffl^-rilf!ftU 4 3£fil*l£ 

IBS^^fc* 9 5 y fc*.*ifcfilT©l**:* (H2) {r^i-^Si^T 5 sfc^m 

^M^LXmm^n-oft. m^m<DM^Sttil . 3X10" 6 Torr (mi. 7X10 
_ 4 P a ) , mm^MitO . 3 n m/#T, &J¥ 4 5 n m © fig & jE 3L ft AS! © ± (E « S L 

[0166] 

31 Sgf, »#JP©*rtt4:L-t* 7A'U^ro8-tKB^i'^;!lV»* (El) £ 
, JDSttIg6 0nmOl)tlS:Itlfc, r O i tOA* y#OllEH:, 2 8 2 "C ~ 2 
94tJ0«H"?W*ILfc. *E»W0*£*ttl. 3X10- 6 Torr (ftl. 7X10 
- 4 Pa),'^*5i^ttO. 1 n m / # ~ 0 . 3nm/»f, HfftHH: 4* 3 0 »1? *» 
ofc IE7LHi£S, »#EXtf**tt£E*S£fc*1-*#©S«»£li£&t::«# 

**||i»a*T?©Mfcff o II rt £ t> 9 til 

Sg^Lfc 0 3g*I#©£ Wgttiltilt Lfc 0 PilOSKU, 2 mm X 2 m m © *W 
X©«#B«»£«r#1-5 3 s Wfcftfc. ;:©3?*©3§ft#tt&£3}c^ 

t. 

[0167] 

[* 3 ] 







! % # m & 


250 
(mA/cm 2 ) 


lOOCcd/m 2 ) 


1, 000 

(cd/m 2 ) 




(cd/m z ) 


(WW) 


!£«)€£ (V) 


«M6 


6810 


2. 1 


3.9 


5.5 


MM 3 


8990 


2.5 


4.2 


6.3 



[0168] 

* 3 ft, fflm««2 5 0mA/cm z (E * (J (*& : c d / m 2 ) , IS 3fc » 

gl00cd/m 2 tC*S«-S»3te»* : 1 m/W) » V 8* » « JE ( : V ) , 36 

JlfiffA 1 , OOOcd/m'CJJltSMtffi (*tt : V) ©gfctt&«-*^-f. ^2©g 

[0169] 

( jt m W 3 ) 

si (c) c?i,fcm#***^ i o o c ini4«at*t8m#***^ 

ftr, M:*« 2 fc H#Jfc**T, iE?L$&i£&K#^ (Pi) J^SfSfttft^ftiL 
T© P P B ft^tfl-SM 3 0 nmOiaaAl^lllilt. 
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fctf^fcj: ijfxofcffc* Mrt©*3*#2 X 1 0 6 Torr (ft 2 . 7X10 4 

Kg § ftfc-fe 7 5 y ? MA?? # fc A ft fc EIT © * S6 (H2) l^t^f ir S i'ft^fe 
frDn»LT«E#fcf?ofc. Jt**©*aflEBl. 3X10 - 6 To rr (ft 1 . 7X10 
~ 4 Pa) , M%&&&0 . 3nm/#-C, If 4 0 n m ©111^^X1 OitSI I 
T jE Lfc. 
[0170] 

:«J|, SE*«6 tH«ft*ST?, %%SRV2mM&m*M%V. 2 mm X 2 mmO 
X©»3fciB*»£fc*1-**a«M ft*. -ro*fW«3t#tt^S3 

^•rwiiLfc*!**^*****: Jte-rs t, ]E3Hfca»oK**t»< , fto-r, til 

&#0ft*tfffV*fctft»£»t>e>-f« O O 0 c d/m 2 K$Stf*lZ»ttE*Sift 

[0Broffimft«9!] 
[0171] 

[11] hi (a) -01 (c) #iiiis©#tB#MSft«*"««ff«#**i&rt* 

[0172] 

100a, 100b, 1 0 0 c 10 1- Sfi, 10 2-»I, 10 

3 -]EJLSE*M, 10 4-IMSI, 10 5-Jjfcl, 10B-MM1, 10 7- 

[HI I 
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oamm mm &~m 

F^-A(##) 3K007 AB18 DB03 FA00 FA01 



